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SPECIFICATION 

1. Title of the Device 

Electrical Apparatus 

2. Claims 

1 . A portable electrical apparatus comprising: 

a principal apparatus having first power-receiving terminals, and being equipped with a 
receptacle capable of housing a battery pack, and capable of being driven at least by direct 
current (DC) power; 

a battery pack for incorporating a battery, said battery pack being removable from said 
principal apparatus; and 

an auxiliary apparatus ancillary to said battery pack and having integral second power- 
receiving terminals; 

wherein: 

said battery pack is provided with power-feeding terminals for selectively supplying DC 
power from said battery to said principal apparatus and said auxiliary apparatus, and with a 
switch for switching the supply of power to said principal apparatus and said auxiliary 
apparatus; 

said principal apparatus can operate, when said battery pack has been housed in the 
receptacle, by being supplied via said first power-receiving terminals with DC power from 
said battery; and 

said auxiliary apparatus can operate, when said battery pack has been separated from said 
principal apparatus, by being supplied via said second power-receiving terminals with DC 
power from said battery. 
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2. The electrical apparatus set forth in Claim 1 , wherein the principal apparatus: 

has a power circuit that includes a rectifying circuit for connection to a commercial 
alternating current (AC) power source, and a change-over switch for changing over between 
AC and DC power; and 

operates on AC power or on DC power as a result of changing over said change-over 
switch. 

3. The electrical apparatus set forth in Claim 2, wherein the battery is a rechargeable battery, 
and when the change-over switch has been switched to AC power operation, the output DC 
voltage of the power circuit is supplied to the battery via the power-feeding terminals of said 
battery pack, whereupon said battery is charged. 

3. Detailed Description of the Device 

The present device relates to a portable electrical apparatus such as a radio receiver, a 
mobile radio apparatus, etc. More particularly, it relates to an electrical apparatus adapted so 
that it can also be utilised as a separate portable electrical apparatus from said radio receiver, 
etc., by making a battery pack incorporated within the electrical apparatus removable and by 
equipping the battery pack with for example an electric lamp, so that it can be used 
independently as a torch. 

It is well known that mountaineers and campers are troubled by having a large amount of 
equipment that has to be carried. Such equipment includes electrical apparatus such as a 
mobile radio apparatus for communication and for use in an emergency, a radio receiver for 
obtaining weather information, and a torch, this latter being necessary at night and when 
enveloped in mist or fog. These items of electrical apparatus are manufactured for portable use 
and each incorporates a battery as a power source. Consequently various drawbacks have been 
encountered in carrying a large number of such items of electrical apparatus. Namely, their 
combined weight is heavy, and because each item is made independently, they collectively 
take up a lot of space even when packed into a rucksack or the like. 

The present device provides apparatus which is optimum for portable use, in that the 
weight of the electrical apparatus is reduced and the space it occupies is decreased, in the 
manner described above. 

The essence of this device lies in the fact that a battery pack which provides an auxiliary 
apparatus is removably attached to a principal apparatus, whereby DC power is supplied from 
this battery pack to the principal apparatus; and this battery pack can be removed from the 
principal apparatus and used independently as the auxiliary apparatus. 
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The present device will now be described in detail in accordance with the drawings, 
which depict an embodiment of the device. 

FIG. 1 is a perspective view showing an embodiment of the present device in which the 
principal apparatus is a portable radio receiver and the auxiliary apparatus is a torch. In FIG. 1, 
the principal apparatus, i.e. radio receiver 1, is provided with receptacle 2 for holding battery 
pack 10 within its body. This receptacle 2 is provided with power-receiving terminals for DC 
use of radio receiver 1 - that is to say, a pair of pins 6 and 7 for DC use of radio receiver 1 are 
arranged in upright manner on side wall 5 opposing battery pack insertion mouth 4 which is 
provided in side wall 3 of radio receiver 1, and in such manner as to face insertion mouth 4. 
Battery pack 10 houses battery 11 within it; provides jacks 13 and 14 - i.e., power-feeding 
terminals - in one end wall 12 (relative to the longer direction); also provides an auxiliary 
apparatus - namely, a torch - comprising reflecting mirror 16 and lamp 17 in opening 15 
arranged in above-mentioned end wall 12; and has switch 19 which is provided in protruding 
manner on upper wall 18 of battery pack 10. Battery pack 10 is of a shape capable of being 
housed in receptacle 2 of above-mentioned radio receiver 1 ; and when it is so housed it is 
disposed in such manner that its switch 19 contacts top wall 8 of receptacle 2 and is pressed 
thereby, and its jacks 13 and 14 are fitted onto pins 6 and 7 of receptacle 2. 

Next, FIG. 2 is a diagram showing the electrical circuit of the embodiment described 
above. In FIG. 2, the anode side of battery 11 house in battery pack 10 is arranged so that it is 
connected to first terminal 19a of switch 19 and selectively supplies power to lamp 17 or radio 
receiving circuit 9. [1]* The cathode side of battery 1 1 is connected to one of the pair of jacks 
13 and 14 (in the example shown, to jack 13), and is also connected by way of lamp 17 to 
second terminal 19b of aforesaid switch 19. First terminal 19a of switch 19 is connected to the 
other of the pair of jacks 13 and 14 (in the example shown, to jack 14). 

In this embodiment, a pair of pins 6 and 7 respectively connected to radio receiving 
circuit 9 of radio receiver 1 are disposed so that they can be fitted into the aforesaid pair of 
jacks 13 and 14; and when battery pack 10 is housed in the receptacle of radio receiver 1, 
jacks 13 and 14 are connected to pins 6 and 7. 

When this happens, power is supplied to radio receiving circuit 9 from aforesaid battery 
1 1, and the supply of power from battery 1 1 to lamp 17 is completely cut off because first and 
second terminals 19a and 19b of aforesaid switch 19 are separated as shown in FIG. 2. 


* Numbers in square brackets refer to Translator's Notes appended to the translation. 
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When aforesaid battery pack 10 is removed from the body of radio receiver 1, the supply 
of power from battery 1 1 to radio receiving circuit 9 is of course completely cut off because 
aforesaid jacks 13 and 14 and pins 6 and 7 are separated, and the supply of power to lamp 17 
from battery 1 1 can be switched on or off by connecting or separating first and second 
terminals 19a and 19b by manually operating aforesaid switch 19. In other words, it becomes 
possible to use the battery pack as a torch. 

FIG. 3 is a circuit diagram showing an embodiment of the present device in the case 
where the cells inside the battery pack are rechargeable. FIG. 3 shows the situation where the 
battery pack is housed in the receptacle of the radio receiver, and hence the situation depicted 
is where the first and second terminals of the switch are mutually separated. In the same 
circuit diagram, a secondary cell such as an alkaline storage cell is used as incorporated 
battery IT in battery pack 10'. 

Commercial power source 20 is connected to power terminals 21 and 22 of radio receiver 
1'. The AC power that is supplied to power terminals 21 and 22 is converted to DC by 
rectifying and smoothing circuit 25 consisting of diode 23 and capacitor 24. This DC is 
converted to a prescribed DC voltage by series-connected voltage stabilising circuit 26 and 
applied via reverse-current preventing diode 30 to pins 6' and 7'. 

The output voltage of aforesaid series-connected voltage stabilising circuit 26 is applied 
to radio receiving circuit block 9' via voltage-dropping resistor 28 and radio receiver power 
switch 27. 

When aforesaid radio receiver 1' in which aforesaid battery pack 10' is housed is 
connected to commercial power source 20, the output voltage of series-connected voltage 
stabilising circuit 26 is applied to radio receiving circuit block 9 [2], and is also applied to 
battery 11' of battery pack 10', and therefore radio receiver 1' is driven by commercial AC 
power source 20 and at the same time aforesaid cell IT is charged. When radio receiving 
circuit 9' is being driven by means of battery IT of battery pack 10' after separating the 
commercial AC power source from radio receiver 1', aforesaid reverse-current preventing 
diode 30 serves the purpose of preventing power from battery 11' being supplied to voltage 
stabilising circuit 26 and thus prevents wasteful consumption of battery 11'. The output 
voltage of voltage stabilising circuit 26 is usually set to a slightly higher voltage than the rated 
voltage of battery IT, in order to charge battery IT. Accordingly, when driving radio 
receiving circuit 9' and charging battery IT by means of the commercial AC power source, 
there is hardly any current flowing into radio receiving circuit 9' from battery 11'. 
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As will be clear from the foregoing description and embodiment, radio receiving circuit 9' 
is .automatically AC driven when the radio receiver has been connected to a commercial AC 
power source; and when it is separated from the commercial AC power source, radio receiving 
circuit 9' is DC driven. It is also clear that the changeover between AC and DC can be 
performed by connecting or disconnecting the commercial AC power source to or from the 
radio receiver. 

If, as in this embodiment, the battery of the battery pack has been adapted so as to be 
chargeable by means of AC power, then under ordinary circumstances the radio receiver is 
driven by a commercial AC power source, but when this is interrupted, the radio receiver can 
be driven by the battery of the battery pack. Moreover, if the aforesaid power failure occurs at 
night, the battery pack can be separated from the body of the radio receiver and immediately 
utilised as a torch. 

Note that although the present device has been described using as an example the case 
where a radio receiver and a torch have been combined as the principal apparatus and the 
auxiliary apparatus, the device is not restricted to the embodiment described above and is 
applicable to other electrical apparatus. 

As described above, the present device is extremely advantageous as a portable electrical 
apparatus. This is because a DC power source is shared by a principal apparatus and an 
auxiliary apparatus, and hence it is unnecessary to incorporate a battery in both items of 
apparatus individually and the weight of the overall apparatus can be significantly reduced. [3] 
Moreover, because the auxiliary apparatus is incorporated within the body of the principal 
apparatus, the size of the overall apparatus can be decreased. 

4. Brief Description of the Drawings 

FIG. I is an exploded perspective view showing an embodiment of the present device. 
FIG. 2 is a circuit diagram showing an example of the electrical circuit of the foregoing 
embodiment. FIG. 3 is a circuit diagram showing another electrical circuit of the foregoing 
embodiment. 

1... principal apparatus, 2. ..receptacle, 6, 7. ..power-receiving terminals; 10. ..battery pack; 
11, 1 1'... batteries; 13, 14. ..power-feeding terminals; 15, 16, 17.. .auxiliary apparatus; 
19. ..switch 
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FIG. 3 



TRANSLATOR'S NOTES 


1. Sic. Note, however, that the selection of the destination of the battery power is not 
effected by simply changing the position of switch 19 (in any case, the position of the 
switch cannot be changed when the battery pack is housed inside the principal apparatus), 
but rather by a combination of removing or replacing the battery pack and changing the 
position of the switch. 

2. This referencing numeral is erroneous. The radio receiving circuit block in this embodiment 
in which a rechargeable battery is used is correctly referenced 9' (see FIG. 3). 

3. The Japanese characters that I have translated as "reduced" do not correspond to any 
standard Japanese term for this concept. I therefore conclude that the characters in 
question are a typographical error. 
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